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(57) Abstract 



A cyclopentane derivative represented by general formula (I) or a pharmaceutically acceptable salt 
thereof wherein Ar 1 and Ar 2 represent each independently phenyl, thienyl, pyridyl, indolyl, benzofuranyl or 
dihydrobenzofuranyl each of which may be substituted at arbitrary hydrogen atom(s) on the aromatic ring by one to four 
substituents selected from the group consisting of halogen, hydroxy, amino, carboxy, C\-C(, alkoxycarbonyl, mono- 
or di(Ci-C 6 alkyl)arninocarbonyl, carbamoyl tetrazol-5-yl, methylenedioxy, Ci-Ce alkoxy, C2-C6 alkenyloxy, mono- 
or di(Ci-C 6 alkyl)amino, Ci-C 6 alkyl, C 2 -C 6 alkenyl and C 2 -C 6 alkynyl; R 1 , R 2 and R 3 represent each independently 
hydrogen or Ci-Ce alkyl, or a combination of R f with R 2 or R 2 with R 3 represents a single bond; R 4 represents 
hydrogen, hydroxy or Ci-Ce alkoxy, or Ci-C 6 alkyl, C 2 -C 6 alkenyl or C2-C6 alkynyl each of which may be substituted 
by Ci-Ce alkoxy, or alternatively R 4 may be combined with R 5 to represent Ci-Ce alkylidene which may be substituted 
by Ci-Ce alkoxy, or oxo; R 5 represents hydrogen or Ci-Ce alkyl, or alternatively R 5 is combined with R 4 to represent 
C1-C6 alkylidene which may be substituted by C1-C6 alkoxy, or oxo, or is combined with R 6 to represent a single 
bond; R s represents hydrogen or C1-C6 alkyl, or is combined with R 5 to represent a single bond; and Y represents 
-CO-R 7 , SO3H, PO3H2, tetrazol-5-yl, 2-oxo-3H-l,2,3,5-oxathiadiazol-4-yl, or 5-oxo-4H-l,2,4-oxadiazol-3-yl 
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*->8. C-CsT^n + i/*^-^ S, *y^L/<l4v?C,-CT;l/*;UTi y*^**-;^ rt/UA^'Ol'S. -r 
h5'/-*-5-f A*, >^l/>£?**i/S. C,-C7/l>3*S'S. *y£L < l4i?C,-C, 

7;1/*jU7 = ,/8. C.-C^/M^l/S. C 2 -C«74''7--/['aRtfC 2 -C.7/l>*.=WUS (fiU K C.-C 7/1/3* 

•>S, c 2 -c 6 t;u^->'V*+>S> *y^l/<-i±i?c,-Cs7;p+;uT$ 78. c 2 -c«7/i"b--/i/S 

RC5C 2 -C7;l/*-;USli, h"<Ji?/l/S. ^ S^VU/l/B. TkKS. C,-C7*3+^ 75 78. 

*/^L/<l4> ? C,-Cs7;U+;l/7$y«, t Ka^->C,-C7;U+;U*;l/^* -/l>8. C,-G7S'n*i/C,-C.7/l/* 
/UTj/Utf^yUg, *7/l/***i/C,-C.7 ^3*->*^l"K-^*» *A-iH*v'C,-C7A'3^>'A;«^C 1 -C,7A 

a*i/*/i/*^/Hk C 1 -C s 7vi'3*->*^-;i/S. *y^L < I4*C,-C 7/U+/P7 ? 7 ^l/tf^/l/S. *jw< 
/US. 0,-a 7/i/*/u:*/i'*-/i'7 s 7 #/i"tf-/i/S. f- h5v r wi>-5-^/U7$y#/i/;tf-/i'a. #/i/*"*-> 
8. 7- h5'/-;l/-5-'T;US, 2-*4=-7-3H-l. 2. 3. 5-:**-*f-7£>7V- ^-4-i';l/SZS:a t 5-^+V-4H-l, 2. 

4-**tv>7 > /-;l'-3-^^Sj!i^<£ 93{4ftSl~3{i©g&ST'a&£tlT^Tfc<fct^ (fiU ^©&S 

P.fc'JSIfti-S l~4^tDllSlSJ-<fc*3 ggl**i-r^T*>«}:l\ 7*^^ ^i^S. fcfU^l/S, -Ob' 1 )* 
8. ^ > ./ 7 5^;i / sx(ii;t Kn'<>77v^.;l/S^b;R , x R*E.tfR s 14, ^ft^ftifctLT. Tfc^KTXIS 
C.-C^/l/^/l/S^-fK SEIM4R' iR s XI4R 2 tR 3 ^bT#^^L/ ;R'I4. *Se8XI4C- 
C7;l^4-->g. XI4C,-C.7/l/3*>gTffi&£ftT^-tt)<}:t,\ C.-C7 /l>*/l/g. 0,-0.7/^^8^^ < IS 
C 2 -&7/W*-^££^-f*\ R 5 i:=L'"tC,-C7;U3 + ^S-pilg5$nT^Tt>J:l , 'C 1 -C,7/U*y-r> 

SXIi^+VS^^b ;R 8 (47K^ : F-XI4C,-C7;l'*^S*^-rj!i\ ttR , ££L-TC 1 -C 8 7-a/3*-,g TB 
g|$nT^TfcJ:l>C,-C7^+';T f >gXI4**7S£*-ihK XI4R«££L-TJ«§££*1, :R'(4*JR1S^X 
l4C 1 -C7;l/*Jl'g^fK !S;i>l4R 8 <i:^LT^IS^*^L;YI4^:-C0-R 7 (5^. R'l47k$g. 7$^ 
g. C, -C, 7/1/3 *i/g. ^-y^L/< !4i ? C 1 -C7;l/+^7 5 yg. c 1 -c.7;u+^x;i/^;i/7;ya, Xl±7 
1) -^S±©ffijg©7l<3!flS? #C,-C.7/l/*/l/S-eEgl$ftT^T *> 7 ,J ~/l/X/l"fc-/l/7 5 ygjgl, < 14 
7y-/i/C l -c.7/w*/wx/u*-/V7 sys£*v*-) T'SSftSS. SO,H, PO,^. xh7V-/l/-5--f/Ug. 2- 
**V-3H-1. 2, 3. 5-**tf*7i?7^-A-4-***Xtt5-Ji-*V-4H- 1. 2. 4-:**^iJ7'>/-/l/-3--Ol,g£ 
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KT*53aox> Kb 'J y (x 
> F-trU >-U x> K-bU >-2£tfx> K-t? U >-3) 

#l§TO4t£#!lte> x> Kb 'J >SS(*-y-y^>f :?ET A &tf ET B <Z>4># < 

mmoftm, mmmi£, jmj&e, u^j-m^ & 
»^ s&m jMMffi. tmmiu e 

x> K-feU i/fct2HH©T 5 y^CfiJcS^'J^yf- KT&tK t K 7* 

W1"<5 [*^f- + - (Nature). ^§332^ ^411H-^415H (1988^) # 
J&L x> K-bU >J3iS> ^it©»Lfc7 7 S U -if? b't UTs 
38©x> K-tU > (x> K-b'J x> Kb 'J y-2, xy K-bU >-3) # 

7->> 3 t/V'7*r;--t7''t'fx>7 (Proc. Natl. Acad. Sci. USA), 
86, 2863-2867 (1989) #J$] 0 

ffif> HV-HJI&N K^£t^ Tf-o-AttKM^tM^Olfil* 
X ^ 5 Z. t £ *IT O 5 [ B #?Slftlff#£tfe (Japan. J. 
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Hypertension), H 12 H 79 H (1989^), V *~-i~J\s • Orf • 
■7 — • > •> > • 7 > F * 7 ^ P ^ — (J. Vascular Medicine Biology) , 
H2#, Jg207H (1990^). yjTKYviPT (Diabetologia) , H33^, % 
306M-H310M (1990^), yt-^'ty-7PJA>^f^;^ 
7 7->x-y 3 y (J. Am. Med. Association), %2Q±m, H2868H (1990 
Rtflf • 5 h (The Lancet), ^2^, H747H-H748H (1989 

WH2#, »1144H-*H47M (1990^) #$] 0 

^ttOit* [BM«ftMf#£ (Japan. Soc. Cereb. Blood Flow & 
Metabol.), %\m, Jg73H (1989^)]. llttI^itf;H:fe^5i> F 
■b'J 3 [i^-^l/.*-/. * 'J-*;U- ^ 

r^->3> (J. Clin. Invest), S£83^ $ 1762H-JI 1767M (1989 

cm 9 u b $iu*iftaffiF££&>@. m so h d99i^)] ^^ig# s nx ^ 

4:i:J:^ i>K*»J>l^ * HTtliJfiim©MlfilWWR^i'^l^© 

(FEBS Letters), 31255^, H 129H-H 132M (1989^) W7x7*7- 
U*-X (FEBS Letters). |f§249#. H42H-H46H (1989*£)] 0 

^AfiM*;l/^> N M^^rtSfflMS^OJto^ill^H^ (EDRFK ho>^ 
+^>A2, ^nx^^^ij J j]sT FU^-y 7 > v^x>*>>II& 

l^JX'r z tub • 7> F "<4*7 4 Uif-f- • ^ ^ 

>X (Biochem. Biophys. Res. Commun.) N Hl57#, I? 1164H-fl 1168 
H (1988^), ^Hr'rlfiA/'Ty K«/<>f^7-f 'jir-^-n = ^ 

-^r-i/s >X (Biochem. Biophys. Res. Commun.), ^155#, H167 
H-mi72M (1989^). ■/a'>-f f ^>^-^y.+f-.^i/ 3 ^;l/.T^T : ' 
J-t^'t-fx^'t^a-xxx- (Proc. Natl. Acad. Sci. USA), 
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l£85^, H 9797 H-H 9800 K (1989^), i? *-j-Jl • Or? • fijWJ*'< 
^ + a7-7r-73Dy- (J. Cardiovasc. Pharmacol.) , % 13 H 
S89M-^S92M (1989^), B*KlfEE^iS (Japan. J. Hypertension). 
2tl2g, £76H (1989 30 Rtf - * - n -fr ^ x.y x • l^-X 
(Neuroscience Letters), §£102^ |ll79H-lfn84H (1989^)] D ^© 

fifes ylltf^Mraw^fejRitsM^ft^ [7xyx. u 

(FEBS Letters). 3fS247^, 3&337H-H340H (1989^), 3-o 
t°7 >'y + -t;b-t7*«77-73D (Eur. J. Pharmacol.) , % 154 
^, H227M-H228H (198850 RtfX^y $ tlJV • 7 > K • 'U*7 j 
VijJl" 'Jt-f • 3; a -y--> 3 >X (Biochem. Biophys. Res. 
Commun.), 3fU59^, H317H-H323H (1989 if) 
££x> K-bU 5 >y hM¥M«©M^{Eii-r^- i^M.tb 

(Atherosclerosis), ^78^, ^225H-|S228H (1989^) #ffi] 0 Hi^ 
x> F-b U >©gS<*tt5fcffi*ft»li^»)T?litt < feSyljgicSS 

^oXt^Si^^tlXl^ [-a-of^iVX'l/^-X (Neuroscience 
Letters), H97^ N lg 276 H-H 279 H (198950 #jJS] 0 x>Ft 

1f^i>->X (Life Sciences), 1149^, fgPL-61 H-ff§PL-65M (1991 

50L 

C £^1$^$nXO<5 + • • - 7 7 - 

vnoi;- (J. Cardiovasc. Pharmacol), H22#, H355H~I^359H 
RtfS&371H-3l373J| (199330 #H] 0 i> K-b>; >l*ig&Ifil 

%&WiW&®mkm-zM5- bx^z^&m^m <* nx^ s 0 

■b>; y^ktitmmm^irzti)m^\zti^x^tz . * 
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y^ODi?- (J. Urology), H151^, H763H-fg766H (1994 ff) R 
^^ay-^r-^^Dy- (Molecular Pharmacol.), H45#, H 
306M-|^311M (1994^) #M] 0 x> K-feU >#fc hfuUME 

^MSic^nU/cl^ii, ifti#S£li^±i£#0x> K-feU >jBg*<0iFiu± 
li^f 5C<h#JitH£ftT:fc«3> x> K-feU >#x> K h*v'>£ieHi:"$"S 

-Y^-y s iih- yy F • '^Hr-y* iftui • y u--?- • □ $ ax y~> 3 > 

X (Biochem. Biophys. Res. Commun.), H161H, H1220H (1989^) 
RU?7 ? ? • 7 4 i?*v Vft - Xft >i?j-\£ft (Acta Physiol. Scand.), H 
137 H317H (1989 ffOL 
MK, y^^'J (LLC-PK1«) KSStabfclSl^ x 

^t-^'t7"-7 7 -73Dy- (Eur. J. Pharmacol.), Hl80#, Sg 
191M-^192H (1990^)] o *fc N y^nx^'J>^7y MZ&JrrS^ 

(Kidney Int.), 3S37 3I1487H-SjH491 H (1990^)] o C10J; 

[T^ U*>*S? + -^U«^-7-f S?*DS?- (Am. J. Physiol.), H256 
^, ^R856M-^R866M (1989 #JPJ Q 
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— 5 — 

7°'fiJl/ : j7jrs<XirzL 5 — 77 — v n n ¥— (J. Cardiovasc. Pharmacol.) s 
M17 (Suppl. 7) HS119M-^S121M (1991 *£) #ML 

ET-3l=Jt^ET-l|ljiKtt*WLTO*i> K-fe'J >^&# (ET A ) "e£0> 
flfe^«ET-l <kET-3-eti«Ht»0fi&tt*Wr«i> K-irU y^MW (ET B ) 

-c* <9 s en & -tti-etios^ftga tt-tn^nsm: § - 1 $ *vr i 

+ - (Nature), H348^ x S£730H-^735H (1990^) #J&L 

>of^ffliiffl«ic «t oTitt o > et a s^ ET B s$#©^-rn*^-^iti * 

x> Rr'J ^liSSftXli^gft (S*©fiEtttlM©M£M£ifi) fcifil 

SP^ Iu3:flgr^> x> k \>*ri/yi/a v ?$tti^y vv^y y&m<Dg> 
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(3\ EP 0526708 Al, WO 9308799 Alk #2§TO, <J:teM#£fr 



Ar 1 R 1 




[I] 



ny>JS^ 7kggS> 7; /X> a^stf+^lk Ci-Ca7;lo*$/j&;M-:.=.;i/ 

h^V-;b-5->ryi/S^ 7f-u>i^*s/g N c,-CaT;i/3+->ai^ c 2 -c 6 7 

^y-^+i/g^ ^&y^b< (iv?Ci-C6 7^+yl/T S VS. d-CTJV^A/ 
G-G7^-;M-*>'gx ^y^b<(i^C,-C 6 7^;U7 = 71, 

G-G7;M^g, G-G7;i/^;i/g&tfG-G7;M^/i/g(d\ 7x^ 
8, h°'j i^g, =• tfVVV&s imm, C,-c 6 7;m^'>S. 7 $ 
f;^l<i^c,-C7W7i;i, t Kn^i/c-c^;^;^^ 

-^S. C - C 6 7 y d + ->C,-C 6 7/^ W;^/H N #-MM i *>G-G7 
;lo * S/ a /^'^/H, # •> G- C 6 7 ;l/ n ^ •> # ;l> G - G 7 )V 
^*fjvv#-)vm, C,-C.7;1'3+->*;I/jK-;hS x ^y^b< (iv?C,-C 6 
7;i/+^7;y^M'-;H, G-G7;i/*;i/x;i/*.=.;i/7 
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x 2-^-4-V-3H-l, 2, 3, 5-t^^-T'J7V- 

;p-4--r;i/SS^5-4-^v-4H-i ( 2, 4-^-^^7 7-^-3-^;^^^: 
SHJ;0S^n^l~3ffl©S^»-eM^^tLT^TfcJ:^ Oiu Mil* 

gg|$frn:^-<:kJ;t,\ 7x^;H, tfUS?;l/S N -Y>KU^ 

C 6 T;b=t^i/S, XteC.-^Ao + vSTt^ftT^Tk ckl\ C,-C 6 7 

R 5 1 £ LT C - c 6 7 * ->ST'g^ $ tix i^T *> «k ^ c, - C B 7 ;Mr y 7 s > 
*Xli^-*va'**L ;R 5 ii7jc^H : fXliC 1 -C6 7^ Bfc^ 
14 R 4 £ £ UT C, - C 6 7 ;I/ 3 + ->g-CH$l $ ftTl vr «t t > C, - C 6 7 y x 
>*Xl4**y**^K XI4R 6 ££UT#jj*££^ ; R 6 (^X^HxX 
(4C ] -C 6 7;l/+;l/S^1-*\ ^i3R 5 <b£bTl|Mg££^L ; Y texS : 

-co-r 7 R 7 (i 7 j<MS, 7^yg. c>-c 6 7;i/3^i/S. ^ey^L< 

(4v ? C I -C 6 7>MvU7^ d-C 6 7WX^^;l/7;;S N XI27 

y -^±©ff^©7K^iH : r^ c- Cb r^jirnxwrnztix^x & \ 

7 y -;i/x;i/jfx-;i/7 s y S^U< (47 y -;i/C 1 -c 6 7;i/+;i/x;i/^-;i/7 
US^t) T*^$ti5S> SOaH. P0 3 H 2> rhr/-;l/-5-^;H, 2- 
^■+y-3H-l, 2, 3, 5-*+*x7 5?7!/-^4->f;HtXii5-^V-4H- 
1, 2, 4-^-+-9-^7y-;i/-3-^;PS^-T] T*^ 3ft* ->*d^> 

ftfr-j3izKLxm^mfflg&%ttzzt&&mu *wfi%$Ef&btz 0 
z ®wmmtemM&nx^z&m^<DM%%MTiz7iki- 0 

Mil Hfrjfoftgfe 

Et xf;l. 

Me y. 

n Pr n-yp hVb 
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n Bu n-7?J]/ 

Ph 7x-;P 

Bzl ^>>>;l/ 

c-Pent i/^n^>f-;l/ 

CDI 1, I'-^/VtK-;!/^^ = yV-Jl 

DCC N, N'-yi/^p i/ fr-fy f\,j$ t? 4 5 p 

DMAP 4- (^^W? /) h°U >>> 

DMF N, N-i>yfWA7 5 K 

DMSO y^f * > F 

HMPA ^ 7^1/* X * U y £ h >; T $ K 

NMP N-y^;l/b°o >; K> 

NMM N-yf/l/*;l/* >J > 

EDCI • HC1 l-if;l/-3- ?Jl7 $ J 7°n £» 

HOBT • H 2 0 1 - 1 K P * 1H-^ V V h y 7 V • 

-7K» 

HOSu N-tKP + i/^i/W* K 

TEA h 'J i^;l/7 $ > 

TFA YVJMufm 

THF fh7kKo77> 

TsOH p- b yxjift yw 

Ts p- ^xyxw- ^ 

Z O s? yi^f 4- *> ii ;b 

MOPS 3-=6;i/^U y 7°P^>X;U*Vgg 

HEPES 2- [4- (2-h Fa + yif;!/) -l-fcW 

Tris h 'J X (t Ko + ->^ 3^10 7;7>^> 

PMSF 7x-;M^>XM-^ 7^7^ F 
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c, - Cb 3 + •> * <h it, mmm i ~6 fi© eu^x te^t*;© 

A-*x;i^ x h + ->^;b^'-;us> ^Pt^i/*;^:-;^ ^v^nl 

;i/S£ffl!fcU #Jx.te*y y #;i^*'x;i/S N x^;b7$y#;b 

tfx;l,^ 7°n tVl/7 5 y 27;U*K-;i/g^ >f V^d hVI/7 ^ J iiA/#—fV&s 
z J tiJl#-jm, << 77>;U7 ^ 7 tert-7>;l/7 
5y#;M?x /i/S, ^>f-;P7^ ;pSn -< v^>f-;i/7 ^ y 

fyMW;;^;^'-;H, i?x3=-;i/7 = y -rv^ntr 
;M ^7 5 y •tVltf—Jl'^ tVl/7 $ y #;l/*x;l,g N x^;l"f v 

t°o tyi/7 5 y ;i/g % s>>f v/n t°;i/7 $ y #;i/*x/i,^ 

;i/7 ^ y #/i>#L=.;i£k >»>f 7 7>;i/7 ^ y #;w-tfx;i,g N 5>tart-:/f-;i/7 

a;l/*K-;H;^ 7^>f-;l/7 = y #/l/*x^s. xf-;l/^+->^7 S y 

C, - C 6 7 ;b 3 4- v/g £ 15 , jR«»3&< 1 ~6 {1 © itilt^X li^tttt© 7 ;b a + 

7D^>>S, 7* h4^>S, >T V7 h*i/3k sec-7* b^>S, tert-7* H + 

c 2 -Ce7;^-;i/t+i/iiit j^^2~6{@©@:ii^X(^iK^©7;i/ 
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;;S^ 7*fyU7 ;;S X ^ V7"f-;UT = 71, tert-yf-yl/7 ^> 

f-;i/7^yg, >f v^>w s ^y^7i;i, yy^;yray 
tVM ^;U7 =• Ji^;byp h°;U7 = y y 7p h°;U7 ^ 

-r y y^;b7 ^ y i^yt/^r y 7*571/7 y tert-y>;i/7 = y a, 
y^y?yi/7^ya, y-ry^y^i^ ;i N -fy^y^y f7P7S y 

c 1 -c 6 77i/*;i/g id, jK^^i~6{@©a:ii«X(i^iK^o7;i'^;us 
£ic!!*U y^;i/S N x^yi,^ y°Ph°;i/S> ^y^PhVi/S, 

7>;^S> ^V^fyH, sec-7>;l/g N tert-7>;l^ ^>f-;i/g, 
/^y^;l/S. ^^^>^^S> tert-^>f-;PS> 1-y 57l/7*?7!/X, 2-yf- 
,U7'fvl/S, 1, 2-yy^;l/7nhVl/S, l-xf;^o tVUS. ^yyl/g. 
-fyM^y^g, i-y 57i/^y?yi^ 2-y ^;^y^;i/g N 3-y?yw^y 
J-jiM, i, i-yy ^;i/7>;i/a, i, 2-yy?7i/7'?7i/g > 2, 2-yy^;i/7" 
l-jn^yf-;^ l, i, 2- h U y f;^n b°;U8 N 1, 2, 2- h u y 
f-;i/7Phf;^ i-x?7W2-y 571/7°p t°;i/8, i-a.^;u-i-y f;^ D t° 

c 2 -c 6 7;i/7--;uSi te> ^^^2~6{@©M^xli^^® 7J^r- 

p^-^Ss 3-y*f--;i/S^ 2-yx-;us s i-yf-M, i-y^;i/-2-y° 

o^Ui;l,g N l-y ^;l/-l--7°n^^.;l/S, l-xf;l/- l-ix— 2-yf- 
/y-2-7°P^-;Ug, 2-^f;P-l-/n^H, 4-^yx-;l/g^^}f <^ 

c 2 -c 6 7;i/^;us<hli> ^Hifc^2~6{@cDillS^Xd^^©7;i/^ 
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JlS^MWb, Mfoififcte^ ^—jlM, 1-yn h°—jim, 2-^aii—jim, 
2-7"^-;^S N 1-J =f-ji-2-zfv ¥-jiM, 1- 

^ > f ft £ o 

l-t Yu^^^Jlij Jl#-JIM, l-t KP^yptVl^ 
tui^i—jiM, l-t Ko + ^^yi/^yi/^-;^ l-t Kp^>^>f-;b# 
jl^—Jim, l-t Kn + f>^^i/;u^;^^;L/g N 2-t Fo + v'if^^ 
tf-jlM, 3-t Kp*->7p t^;l/#~;i/Xs 2-t Kp4->>:/:M/#;i/tf* 
-Jim, 4-t H'p4-:>^>f- ;b^;l/^i;l/Ss 3-t FuJ-i/^i/jlftjltf 
-JIM, 2-t KD + ->-2-y f yl/T^o t;l/^;U^'i;l/^^(f btiSo 

C,-C 6 7 £/ P * •> C,-C 6 7Jl*Jlt> Jl^-JlM 1 it, mnX^mmOT 
->p^^a^^-r^C I -C 6 T->P^^C 1 -C 6 T^;l/^;l/^i^S*Sc^U 
WZltT-tz? Jlt^ris* ^JltlJl^—Jim, l-Jtf M^^i^;^;^' 
-JIM, 2-7 '^Jl^^^^JltiJl^- Jim, l-T^Jlt^^-fuiiJl 
tiJltf-JlM, l-T^^Jl-t^-'yy^JliiJl^-jl^ l-7*3-Jl**is^ 
yf-jifijitf-jim, l-T-tef-JMrl-i/^^JifijiTii-jiM, 2-t^jI 
\iJltul^i-)im, -fut:*-jl*3ri//3-jltjjltf-jlM, 1- 
-fu \£-t—Jl-t^r^^}liiJl^—Jim, »J f-;l/#;l/#i ;!/ 

jJlj-lri/J =f- Jill Jltf—JlM, s\*VJ 4 Jl?tiri//3-Jlt) 
jlt^—Jim, OMM^i/M ^)ltiJl^-)im, l-O'MM^-i/^- 
i-jlJjjl#-jlM, 2-0*/4Jljr*i/x.rJltjJltf-Jim, i-^-jifui 
#-jl**isj?-jl*jl#-jim, 7D^M^y/f^;^'z;H, t° 

# •> C - c 6 7 ;i/ p * # t It, fitmWi 3~ l o m © ifiilt^ 

XI^K^C^^+^Ct-CeT^P^i/^^i^a^Si^U^ fli*.!** 
;i/*'^>y h + v'^^'-^S. l-A;^/x^yi?;H-;H, i-# 

Jl7£*is-7u#*r^tl)l#-Jim, \-ilJl#*isr?Y*i'i]Jl#-Jim, 2- 
^^yxh + y^j;^-^ 2-^^^ ^7' b^ri/fiJltf-JlM, 2- 
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3-^;^>->7'> + y*;i/^'-;H, A-ij)\/^i/^y \>*c*/iiA/i£~A/ 

# ;u '> C, - C 8 r;i/ 3 4- •> # Jbtf-Ji C, - C 6 7 ;io ^ s/ # £ 
5~ 1 6 fi® jg»RXI;J:#tt!R© a •> C, - C 6 7 ;l/ 3 * •> * ^ 

> 7" h 4 •> t> ;l/*Kx ;l/x h4=-i>^7 yl/^x;^ 4-# ;u#> »> ^ > j» 4. # 
d-Q^M^i/Xyu^x ;i/7; y #;l/#x A&kli* &86&i~6m<DB&. 

;l/X;l/<h~;i/7 = y ijji/tf—j],^ 7*f-;i/x;U^— ;i/7 $ 7 #;]/*x;i^ 
f V7>;l/x;!/*x;i/7 S J tert-7*f-;P^;l/^~;l/7 

c,-c,7^'jf>fii (i. 1 ~6 iciix a #&t*c © 7 «; 
•r>g£me*u HftftKax y^uvs. ifjfvi, 7°nh o yx>s. 

-fVTWj-ryg. ^f'Jf>S, 2-y5 L ;i/yDt 0 Uf :, >S, i-y^7° 
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71/7 5 7 x^;i/7.;l/^—;l/7 5 y £U t°7l/X7l/*^7l/7 
^vroh^x;!/*-;!/?^^ 7'f^M^7;;l, -r 
v^f;i/x;^-;i'7 5 tert-yf-jvxj^~ji7 5 y g N ^>^;i/x 
;l/^n;i/7 >f V<>^7l/X7l/*^;l/7 ^ 71, /\^>7l/X7l/*.=. 71/ 

mi-^t:mmm^(o^mm^i-67 y -;i/x;i/*-;i/7 s /as*** 

U 0RI£\ 7x-;i/7A/*-^7 $ 71, ±7?-7i/X7l/*^7t/7 $ y^> f- 
^jl^jU^-jl7 5 y g N h° y i?7UX7l>*^7l/7 7'J 7l/X7l/*^ 

;U7 s ;i^m:im5„ 

7 u -;i/C,-c 6 7;i/^;bx;i/^;i/7 5 y Site, ±ie-e^u/cc 1 -c 6 7 
7i/*7i/X7i/*^7i/7 ; y *©7;u+;i/±{^^6-l4fios^Mt7K^^. 

oJ!T£^i:*t^3S&©^#S|g£Wir37 y -JU7JV*JlXJ\/*-Jl7 z 
JMZMvfcL, ^Jx.iiX>> ; 7l/x;l/*^;l/7 $ yg s 7 x-jIsz-^-jvxji* 
-J17UW;, 7x^;L/7°ot°;!/x;i/^-;i'7$ yg s l-7f;i/-2-7x-^ 
xf;l/x;^- 71/ 7 7 x^-7l/7>7UX7l/*.^;l/7 ;7S S 7 *—Jl 

^>^JIXJU*~J17 i yg, 7x^7W\+>/7t/X7l/*^7l/7^ yg, f-7 
^;l/y f-;t/x;l/^— 71/7 5 yg. ^7^7l/x^;px7l/*^ 7U7 ;7I, ^-7 

^jv-fu tvi/x;i/^-7i/7 ^ yg. ^i-7py f- 7^;i/^^7P7 ^ y a, t° 
y ^7i/y f-7i/X7i/^>-7i/7 7 y 7M ^7i/X7i/*^7 $ y f-x 

x;bxf-;|/X7l/*— 71/7 ^ y hT'J i?7l/Jif-7l/X7l/*x;l/7 7 'J 

;l/i^;l/X7l/^-7l/7 ;71> f-i— 7l/7°D fc°7l/X7U*^7l/7 h° 'J 

^;l/7>7l/X7l/^— 71/7 ^ y S> 7 y 7l/^>f-7l/X7l/*— 7b 7 ;71, ^x 

-7i//\^->;i/X7b^^.7i/7 ^ ys^W-sci^-et^o 
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7>/-^5->f^ yfi/>-W->l, c,-c 6 7;i/3^>>s N c-C7;i/ 
*>ak Cs-CeTyuy-^+s/Sx ; ey^ : U<(S> > c 1 -C6T;^;i/T5 
; &y^L<ii^C I -c 6 7;^;i/7^ t Kn+^Ci-CaTyM^i/^M? 

C-CTi'O + i/CrGTW*^-;^ 2/C-Cb 7 

ji n + «> 77 ;i/#.=.;i^ 77 -> d- c 6 7 Ao * S/77 c, - c 6 7ji 

3+->*yi/«K-;i^ > C-C 6 7;t/n^->77;i/^;i/S N ^ygu< li^OC 
7;i/^7 = y 77;i/^-;i/S. 77;U/^-r as. c J -c 6 7;i^ux;u*^;i/7 
= y #;M?.=.;HU f h ? V-;i/-5--r;i/7 ^ y 77;i/tf^;i/g s #;MM s -> 
®x X V"-;l/-5-^;l/S. 2-;Mr-y-3H-l, 2, 3, 5-:t*1ff-7^7y"- 
^-4-^;l/»RO'5-^+V-4H-l, 2, 4-t+t^77-;l/-3^»t>/j: 
^SIi:«9Sl^n61~3»g^ST•E^$nTl^TfeJ;0^ (flu M^S 

Mgl3ftTOT*>J:<,\ 7x-;H, f-xjiyn;^ try^i^ -f>KU^ 
;PSx tert-7'f-;i/^4->'77;i/^;uSx ^>f\7M-*i/#/M{.=. ;UX N -fy 
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Zfu \iJV7 z J JjJ\/#-jm, -iVZfu tVl/7 = J t>)\<#-)^ 

;M ^;UT * y #;l/fc;t,g, ^^d t°;i/7 $ y xfyH' y 

7n h°;u7 ^ y #;l/tfx^g N yy° p t°;U7 $ J fiM-JVM, i??? 
J17 z J fiJl^-Jl^ V^;l/7 5 y *;ly^'-;US N >>tert-y*f-;y7 

^°^->S> ^'h*^ ^yy> + ,yg N sec- 7' h 4- 8, tert-y>* 

C 2 -C 6 7;i/^^.;^+v'S<h(^ ^*i(2~6i@©iII|«X(^^07;u 

x.ifyf-^7^ ys. ^jiTum, ztu m^tx ys> -fy^Ptyi^ 
^ yg. ^>;i/7 yy>;u7 ^ tert-7>;u7 = y a, 

g s -yxW;;i, ^■y , oh°;l/7^ yg. y°o 

t°;l/y 3^7 XJM, ^ju-fu )dJlT ;;S, 2M yy°n h°;i/7 = y V 
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z J xf-7l/>f V73-J17 iJM, : Jtert-7'3-Jl7 UM, 

>f yy^^S. sec--/^;i/S, tert-7"f-;us, -Yv 
^y^bg, 1, ^;b^p t^a N l-xf-^ypkVPg, ^Wl/gs 

^;ug. l, l-s^ f-;i/7>;i/S, l, 2-v?yf;W;H N 2, 2-v?y^;P"/ 
l-xf;^f;H, 1, 1, 2- h >J J f-;U7o tVl/g N 1, 2, 2- h U y 
f\rt/>Tp fcf;i/2k l-x^;i/-2-^^;l/yntVUg^ Wof 

A'S&jftlfcU t'-;H, 7'J^g. ^y-/ 

o^x;i/S. 3-yf-;H, i-^f-;H, i-y^;b-2-7° 

o^.=.;US> l-^f-^-l-7°u^x;l/S N i-xf;l/-l-xf-;Vi, 2-^ 
;1/-2-t°p^;i^ 2-^f-;u-l-yn^^a N 4-^>x-/l/g^W'£ 

;bS^««U M^W^(i> x^x;i/g, 1-7° p tfx^g, 2-7°Pt°x;l,g, 
2-"7>x;l,g > 3-7>x;Ug N 1-y ^-2-7°p b°x;U« x 1- 

h FP + v'Ci-CgT^^^^xyl/Sil^ ^^2~7^©ililfcX^ 
#&t£©t Kp^->T;b^U7!7;i/^x;ua^ic?*U ^Rte't Kn^y^f 
x;i/g N 1-t Fo + yif;WW-;H N l-t Fp^>7°p t°;l/ 
#;l/#\zwl/S, l-t Kp+v7'>;b#;u#x;l^ l-t Fp^>^>^;1/# 
1-b FP*^**>;l/#;l/#x;i,g N 2-h Fp^S/x^A^I/ 
tfx;Ug s 3-t Fp + ^p tVl/#7l/tfx/l>g, 2-h FP^>7>;b#;b*' 
x;l/g N 4-t FuJri"<>3-Jlftjl#— /Ug^ 3-t Fp^->"\4^> A 
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—jvm, 2-t Kn + ->-2-^ f /I/^p t°;^;l/^;l/If W^n-So 
>> p * i^M^ir & C- C 6 T •> C,-Cb 7;l>4vl/#;U*J?.=.;l/g£5gtiife U 

>?■ ;i/^7 i-7-f?^;i/^-^v^\^'>;^;i/^-;i/a. 2-7-fef-;!/ 

f-;l/#;i^x;i,g^ 2-^>!/^^+*>if-;w*;i/jK— A4S^ f-ai— 

t° y ^;i/#;Utfx;M-^>;t ^i^u* x^g, ^ ^y" y ;i^;i^x;M- 

is c, - c 6 7;m * * ;i^x;pg t ii x ££fgifc 3~io f@© fiil^ 
X(^^©^^+^C 1 -C 6 7;l/r7^'>^;l/^-;I/«^m»U #R(£# 

3-tiJ]/$*ri/7 h^iytM-Jim, 4,-ijJU^i/^> VZ-i/ivXstf-fr 

ii ji •> c, - c 6 7 ;u n * -> # ;i^x ;i/ d - c 6 7 ;u n * *> * ;i/#x jv& t 
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* i/iiA/X—A/t V ;UsK-;i/Sx 2-77 •> 7" h * •> * x;i/x 
^^y^ + y^^l/x ;l/g N 4-7j;l/#>->^> h*:>77 

ttXI4^tttt©T;i/+;i^K*Wi"5T^*;Px;i/*-^/T ^ 7 7j;u* x;ua 
7 5 y Tj^xyi/g, t°p fc°;l/X;l/*x;i/7 ^ 7 t^U^x;!/^ -f y t°p t" 

a, c-CeTyi/p+i/S, c 2 -c 6 T;i/7--^^i>S, ^y^L< li^d-a 
r;P+;i/7 ^ yg> d-o^M^i^ c 2 -c 6 7 ;i/yx;i,g&tf c 2 -c 6 7 ;M=- 

< ii^c 1 -c 6 7;i/^;i/7 ^ y«, d-Q^Mvus^ c 2 -c 6 7;i/^-;usS:(^ 
d-C 6 7/i/*x;ugii N 7x^1/1, tfy^A^ >r = tKKSx 
c,-c 6 7;bp^>®, 7^y®, ^y^u<(iv > c 1 -c 6 7;u+;i/7^ ys, t 
F p + -> c, - C 6 7 ;l^;l/77 c, - C 6 7 -> p •> C, - C 6 7 ^77 

;i/**x;i,g, ^;^>">C 1 -C 6 7;l/p^->77;l/^-;l/S, fiMJ-i/d-CeT 
jln^ri/ft ;uCi-Cb 7 ;U p A/jj-:xyi,g N C,- C 6 * «> 77 /M? 
-JIM, *y^L< (i^c 1 -c 6 77i/+;i/7^ y 77;w^'-;uS N *;w<^>r;i/ 
C,-c 6 7;i/+;ux;i/^-;i/7 ^ J tui^-jvm, fF5 7-;i/-5--r jit 
I y * jitf-jiM, f h7V-;i/-5-^;H, 2-#*y-3H- 
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1, 2, 3, 5-**-y-3-T'JT s /-JV-4-'(JW£&&5-ttV-4:ll-l, 2, A-** 
•fr 5* 7 V -JV-3-4 JlWfr €> # 5 # «fc 9 Slift * 1 ~3 ffl © g&gTggi $ ft 

lfft*l~4ffi©gg|gfcj;$jg$fc$ftT^Tt>«U\ 7x^;H, 

^JUM, 7p tVl/g^^Wift^o 

R 4 Jlte^T, C 1 -C 8 7;Un + v/S-eg«l$ftTl^Tt>«J:^C 1 -C 6 7;U+;l/ 
l©IMI<hbTlt x^;l/g x yphVl/S, ^vyot°;bS. 7' 

mfbtlZc C 1 -C 6 7;l/n^->^Tg^$ftT^Tfed:^C 2 -C 6 7^y^;l/ 
g©Hft#iJi:LTI3;> xf-;H, yp^^g, 7*f-^g x ^ 

n # * •> 7° o ^- ;l/gf^ W ft 6 „ C, - C 6 7 ^ p 4- «>g X*M& ^ftTC^ 

-JIM, J h + ->if--;Ht^ y h+^^Ptf-;H, y h4-^7^;i/S 
^WbftSo C.-CaT^p + v^MWilchUT^ ^ h + ^xht 

->S. t^M+->IIWbtl^„ R 4 «t^UTC 1 -C6 7;UP + vgT 
Mil $ ftT «fc ^ C, - C 6 T U -r >g® M £ UT te, > ^ U >g N 
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r b ^*5^Tx c,-c«7;i/+A«0^(*^iLTlix y^;i/g. ^j^mm 

Y(iii::-CO-R 7 (5t^ R 7 (S7j<i£g, 7 = yg, C,-C 6 7;l/P*-> 

*y^L< li^C-Ce 7;M^i/7 5 yg, c,-c 6 7;^;i/x;i/^^;i/7 = 

l t> J; o \ 71) -frxjlsfr-jir $ 7Sf b < (i7 U -;i/C,- C 6 7;i/*;l/ 
x;i/^^;P7 5 y S^-T) T'^StlSS. S0 3 H s P0 3 H 2s r- h 5 v"-;i/-5- 
JJlM, 2-**7-3H-l, 2, 3, S-Xttl-T VTV-fr-A-J fr&XMLS- 
**7-4H-l, 2, 4-t*tP7 , /-;l^3->fA«t^to 

Ss^V^d^ y h * ->ai. -Y V rf h * ^ sec- •? h * tert- 

* y « u < « v? c, - c 6 7 Jis*ji7 zsmti-t^ mm l-emvmmxte 

^(fyf-^7 5 yg. iWUIx 7dW;;S, -Y 77°p t°;l/7 
S J 7* 5^1/7 S -f VttJVT tert-7>;l/7 ^> 

W;;Jt, >f 5 JM, s\*yjl7l yg. Vt?-)WIJ 

x^Mf;I/7;y^ ^xf;V7;yi N v^p tVU7 * y & y D 

-Y 7 7>;i/7 =• y ji J yy>;i/7 s y & jit i ya, 

^>f;i/7;yi, ^^v^vw^yi, v^>^;uy f-;P7$ y 
& ^y/i/7;yif^m:t^tt^o 
C-C7;i/+;i/x;i/*-yU7 $ y*i«^ flafitti-^fflogg^te^ft 

;i/x;i/^-;i/7 ;yi, xf;px/i/t-^7 ?yi, 7p fc°;i/x;i/^-;l/7 
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t\ 7 y -;i/x;i/^-;i/T $ y«<hii N 7 y -^^©fricojklimi 1 ^d- 
C 6 7 $ ftT l^T t> <H \ ££fg£fc 6~ 14 »3f ^bhls^ 

o^^^tl»0fSiS^t57 U -^x;^-^7 = y *£ic 

m?Llf, 7 x^;l/X;l/*-;l/7 ^7^;b7x;l/*x;l,7 
^^jixji^-jit ^ y ®, fcf U ^;l/x;l/^-;i/7 5 y 7 y ;i/X/i/* 

-;i/7 s y*^, xii^tLb©^i : ^±(ic 1 -c67^;bs^w-r'5SMa 

7 y -^±0M07X^Ig : F^C,-C67;i/+yi/S-c«$tiT^T*> «k 
c\ 7y-;i/C,-C 6 7;Wbx;u^;U7 5 ys^lis ±iET5©KU:C 1 -Ca 

^vm^z^tsmmm^^mmm^iTZT y -;i/7;u*;bx;p*x;i, 

;^z;b7;;s, 7x— ;l/7°Ph°;l/x;l/^~;i/7^ yg^ 1-y x 
^;i/i^;i/x;i/^-;i/7 = yg N 7x-^ax/n?-A/7 5 yg N 7i 
— ;l/^>f-;l/x;l/*x;i/7 7 x— ;l/7 = /S N 

i-7^;by ^;i/x;l^x JIT ^-7^;Uif-;i/x;i/^^;i/7 = yg N 

h° y >>;i/y 3-jixji*-jit ;;S, 7'J ;M ^;ux;i/*x;b7 f 
j^jUju^x;!/*— ;U7 5 ys> t°'J v?;l/xf-;i/x;Pah— A'T 5 y^ 7 
y ;i/x^;ux;i/^-;i/7 fxi^p t°/i/x;i/*x;i/7 5 y fc° 
y e>;l/7>;i/x;l/*x;i/7 5 yS> 7 y ;i/^>f-;ux;v^-;l/7 5 yg N f- 
x-;Ws+i/;l/X/l/^-;l/7 ; yS^. Xtt*ft£©#S^i;:C,-G,7;l/ 
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1) HKS 



o 




^ L < I* C 2 - C 6 7 ;i/+-;U3S*^3K Uti > I* R 5 ' t £ UT C, - C 6 7 ;u 3 * 
->lTli $ ftT t^T «fc I > Cj - C 6 TJU* V x >SX te^T * V K 

Xli*0£fifc«flfi#*^ U R 31 li^StJl^xt* c, - c s 7;i/*;i/g£* U 
R 51 (47XillH : FX(i C, - C 6 7;u^;i/S^^1-*\ m ^liR 41 <h£ UT C, - C 6 
7 A/ ^ * ->ai*eitsi $ ftx t vr t> <fc ^ c, - c 6 7)i* >; 9 y * y g£ 
^t*s R 61 bt»^ U R 61 foJcaaTPXttC, - C 6 7;b*;l/S£ 

*-r*\ ^^(4R 5i i:^L,T*ig^^-r] vmztizi'?u'*>?;>mm 

Ar 21 -Met [HI] 
X - COOR 71 [IV] 

K4\ R 7 Mi7/i^u*XI37^;i^i/g£7KU x tilftits^-f ] t-^S 
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0 




.21 



,31 



COOR 



.71 



[V] 



H Ar 



[5£cK A 2 \ R 3 \ R 4 \ R 5 \ R 6, RO*R 71 ^fulB©ic?*^W^^] 

gg [HI] iLTIi, W^'Jf-^A^ rU- + -;i/aHH0W«"v^*> 

H [HI] <Mfc£^ [II] tORBlz&^T, ^KfEbTHMPA^©&JgE 

I* [iv] £UT(2, >>7;^iixf;k ^pd«xxt;k ||xxf 

tiz, it&W [V] OSSiiifcfc^T, [II] t [III] ^©SJS(IJ:0 



PteK&T-^Ojf&SgSfc^U Ar 21 , R 3 \ R 4 \ R 51 RM 61 liflj 

iE0&ift£#rs] Tfasnsiyu-hiLTfilu :o [vi] z^h 



o-p 




[VI] 
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2) it&<®} CV] ilfct^T. R 3 \ R 4 \ R KW BLVR n irtk%m=f-<Dt><D\Z~D^ 
Tiis 5? f • • ^-^;XHJ- (J.Org.Chem.) 48 
# N 5364-5366 (1983) ief{CD:&&l;:«k £ N 'vHf-2-i>- 1, 6-S>#;M? 
>i^f-/l/iXf^£W«&HK3i [HI] £©£jSi^-air?i!ii-f 

3) 4fc&$/ [V] Ko75>, -?if;bx-r;K i?> 

DMF, DMSO^©7g$* N -78°C~^S"K TEA^®W^S> 7k* 
iti- h U 9A^©^7K^t«(iBuLil : L< (iLDA^©^S*#T> M 

Ar n -Met [VII] 
RifU Ar'MiAr'Xte^C^^ffift^U Met lififK©*!**^*] 




Ar\ Ar 2 , R 3 \ R\ R 5 , R 6 W Y (SlUISOSr^Wr^] T:g$ft 
4) ft&m [VIII] CTU fb7tFa77>, i?z.?jlJL-T)^ v>t 

R 11 -Met [DC] 
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Ar 1 R 11 

R \ XX / H 

r5 \ / Y [x] 

r6 \ — t~~ r31 

H Ar 2 

Ktk Ar\ Ar 2 , R\ R 31 , R\ R\ R 6 R[>'Y teftJf5©itft&W-f £] T'g 

5) ik&m [viii] j^^j-jk Mif;m^iib 

T, Pd-C#©M«i?T7X^aSJSic#1->6NX!is /• * y -Jl'fcRlSJSjBi 

Ar 1 H 



R \ y 


X. H 




R 5 ^Y 


/ Y 


[XI] 


r 6 A- 


f-R 31 





H Ar 

Ar\ Ar 2 , R 3 \ R\ R\ R 6 MY i3M5©Ic5*£W«] X%£tl 

6) 4t£t/ [X] [XI] \Z%LX^ f^7h Ko7 5^ -?xf;l/x- 
-f;K DMF, DMSO^©^t4j N -100°C~100°CT'BuLi > LDA, NaH^© 

r 21 - x cm 
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Ar 1 H 




K*. Ar\ Ar 2 . R 3 \ R\ R\ R\ R 2, M'Y teM20lcS*£W-f 3] 
7) 4t£*Bj [V] li, 1) X«2) T^L^^il^O^-r^Ci^T^S 



0 




Krt> R 31 > R 4 \ R 5 \ R 6, &D ; R 71 iifiIIS©«^W1-'S] T^$*l£2-;*- 

+v u^y? >t}jut:>mmmm^nu ?mit± b v * a. lda^© 

ajS-x;^ii^ C©t>©lzi5IHl) t^J^b^ [HI] ££Jfc£-t± 
5C<h-C\ [V] *»Jfi1-5Ci3&<Tt*o ^SiCK^i^fe^T 
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■*mmt&m m ©•?*>. -n*-c^^©pffl«itffi©^©^i^© 

ET A ^gft^©x> K-ir 'J >fe^ro«aift 

7^^:ij]i^/tM^ ; &4 o C(;T10mM MOPS pH7.4ifgffi&4J'C*tf h 
o XI J; 0 * €• 5? x ±^ X Liz 0 i?* - h i/ 3 20 % 5 J; 9 

JDX.> 1000 xgi;t 15#Hg&hU Wlz±m& IOOOO x g{;T l5ftmM>b 
btzo Z.<D±m%miz. 90000 x glCT40^iaS^U ^£*lfcM£5mM 

HEPES/Tris pH7.4M»*{l!lS$-ii-25mg/ml £ 9 Kigali* 

d©SI#lj 16 l£50mM Tris/HCl pH7.4M»A (10 n M i&ffc# 
;I/i"7A, 10 fiM mt^y'Ziy^M^ O.lmM PMSF, 1 p. M ^7°X^ 
>A. 2//M P^T 0 ^^ ImM 1, 10-7xt>XD U 0.1% ^Jfli 

rST^7^ 34o^i43»®$-£fco zommm^ (a) 

^0.2//Mi:«S^iax>K-by>-l (B) igffiffiA 

WfcZtl^tllZ 125 I-i> K-fe U >- 1 (12000~18000cpm) 40 l^Jn 
J\s*-GF/ClZXmm%ni\ 5mM HEPES/Tris pH7.4 (0.3% Wit 
1.1 u M icfefj^ 125 I-i> K-b U >-lSMI$D (%) 
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CO — (A) 

D (%) = 100 ^ ^f— x 100 

(B) - (A) 

^i.i p. u(Dm&-c 86 %mmLtz 0 

^^«^4°C{-T10mM MOPS pH7.4^«4:-e-^ tj hp>j;:J;0* 

1000XgilT15M^L, M('±^^10000Xg{'T15^^L/c o - 
®-t§*II^ 90000Xg{'T40^P H ^^L, i# £ *l ft » & 5mM 
HEPES/Tris pH7.4M»*i'«$#3.3mg/ml{'^^ j: 9 i-M^®^ 



o 



CO^®16//1^50mM Tris/HCl pH7.4^»A (10 ^ M 
A/i/^^ 10^M ^ffcv^^A^ O.lmM PMSF^ 1 ix M -"v/X^f- 
>A, 2/zM n-r^^y, ImM 1, 10-7xt>Xn'J 0.1% 

mrjiy^ 340 tiitpizmmz-tttzo zommm^ (a) m&mm 
m.2 p, m i/^#iix> F-fe >; >- 1 Gmmmm£m\ (b) *t m a 

Xli (C) ^&Sg*U.l M ttZZ>mmt&%!)&* 4 // 
^ 125 I-^> KHr U >-l (12000~18000cpm) 40 ^ l£#n 

X.fc 0 -tl^OM^^25°C(IT4B#r H H ^^-> 3 >U ^'^7.7^ 
;b^-GF/ClCTii3i^ffl\ 5mM HEPES/Tris pH7.4 (0.3 %«-/t 

UTOl^J 1.1 n M ^*J(t^> 125 I-i> K-br 'J >- 1 ^PIS^D (%) £ft 
BOO -100- g I X100 



WO 95/05372 



— 29 — 



PCT/JP94/01316 



tz 0 nmm%mmLtzm*&95%02, 5%co 2 ©?i^xt«pl^^u 

jgiMmtu »«wb^ as^em, sat*. x>Kh 

Mfrmow-mmmfrmfbtiZo ttz^ zti^om^mism^m\^xmm, 
mmftk fiitm, mfemmximmm&mmo&ismmztizwL 
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x> Fir 'J «fi LT0*IS^l:Aio^ij^ J£# 

&5-(Di£& lBfotzQ 0.1~100mg/KgftMT'#> K), #g P 1 B 

0 0.01~10mg/Kg#gT&<S o 

£KS0J 1 

2- (3, 4-yfb>^->7x-;l/)-5- (4-y h4->7x-^) ->^p 

(1) 3- (3. U>^^7x-^)-l-h'J^f^->p^'>'>^P^ 

Mg (912mg, 37.5mmol) ZMfc-r h? t Ko77> (10ml) ilJgjS$it N 
MH#fflMT\ 4-7'n^-l, 2-yf-l/>i?^+.>^>-tf> (4.22ml, 35.0 
mmol) ©ftfrKirh^t FD7 5>»S (50ml) &30#RrcigTUfc o 
T18tF»t> HPMA (10.5ml, 60.0mmol) WCuBr-SMe 2 (257mg, 
1.25mmol) ^R^m^lm^., -78°CiC^i|] Ufc 0 d 
y-l-*y (2.10ml, 25.1mmol) RO'TMSCl (6.40ml, 50.0mmol) ©» 
fh7tKP75 V» (20ml) £ 20 #|ffl-eiST U - 78 °CT 1.5 HfFaW^ 
Lfc 0 ^iffcTEA (7.0ml) £Anx.« N fi^f^M^ (100ml) i7j< 
(50ml) iZ&fyftmbtZo ^mm%7k (30ml x 3), fflMftibk (30ml x 1) 

trim u MMm-? y% •> -7 At«i«Eii u 3- 

Wy7x-yl/)-l-MJyf^>P + -/y^o^>f> (6.92g) 

(2) 2-^-47-5- (3, 4 Z 2LglkZ2±±iiZx£^k} £ n^>^ 

3- (3, 4-y fU>^'>7x-;l/) -1- h 'J y^;l^>n^->->^n^> 
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7-> (553mg, 2.00mmol) O^Kxh^t Fo75>'M (7.0ml) 
-78°CTMeLi (1.16M r?:n?-/l/i--r;l/jgjft f 2.07ml, 2.40mmol) £15# 
P H 1«Tb/c 0 S£&**#T0.5Htfig&#8U S^-78°C{:^iPU HMPA 
(0.20ml, 1.15mmol) £flDX.fc 0 10#M. ^t^U y7 7^;M-h 
(0.19ml, 2.39mmol) *Jai N -78°CT"1 ffl»Lfc 0 SjS^ilTK^^ 
^i^;bi-T-;bTffift Ufc (20ml X2) 0 h 'J >7 Att 

u 5A^?^77^- (y ;b^^±M is y #y 

;b 60/^*1*- > : ?pp*;UA=l : 4) IIT^U 2-^7-5- (3, 4- 
yf-l/>W->7i-;l/) '>^d^>^>^;1/#'>^ ^;nxf;i/ 
(319mg) *mm*tLT'&tZo 

(3) 2- h 'J 7;btpy ^>7Jbfr-;i^ 4^7-5- (3. 4-y ^U7v>:fr4^>7 

NaH (52mg, 1.30mmol) ©^tR^ h^t Ko7 7> (0.5ml) /&S7kv>J. 
^yl/i-f ;!/ (3.0ml) Wcfl^ *#g|i^fflinN 2-^*7-5- (3, 4- 
/fp>^>'7x-;i/) i/$ uKy^ytuV^yW. ^f^xxr;!/ 
(262mg, l.OOmmol) £4>fi-f oflu*.fc e *#T30#^j^ hU7;U^P 
/^7X;b*7i$£7j^ (0.20ml, 1.30mmol) ^5^T^Tbfc 0 7K#T 
30#ffi#gU 7K£*X.> mttJ-Vy\ZT$\&Ltz (10ml X2) c 

;t^->-5- (3, 4->fl/>W->7i^l/) n^y-r 777 71^' >S£ 
^^XfJl/ (443mg) ^iTOiLTlfco 

(4) 2- (4-^< h^77x-/l/)-5- (3. 4-^f-L/>^^-^^>7x-;b) 7? 

CuCN (54.6mg, 0.61mmol) O^StRx h 5 t Kp7 5>!»/& (0.5ml) 
{I, 4-y f^77 x— ;b h U t 7^;bX^^-> (276mg, 0.51mmol) OfekT" 
h^t Fd7 5>-M (1ml) ^-78°C(^TMeLi-ai-^yl/?§i® (0.51mmol) 

*iru so^mmw-r^^tiz^^muLtzA-/ h*y? ^-ji^-va 

®rh7tFo77 7^£-78°CTiST U 0°CT5#ffim SO f -78°C 
{C^iUL^o 2- h y 7;b^-n^ ;i/^-^^>-5- (3, U>y 

^■>7i-;H ^P^7-r7777l^7^ /f^xxr^ (lOOmg, 0.25 
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mmol) ©ttf h7h Kd7 7>»» (1ml) £-78°C-e?8TU I^JIT 

'My;l/60Fw/^+-9-> : ^iif;l/= 4 : 1) T^if^ *£KU 2- (4-y 
F + i/7i-;l/)-5- (3, Hfb>W->7x-^) y^u^y^-yti 
>f^xXf;b (72.6mg) «Hfe'tt«<h hXWz 0 

(5) 2- (3, 4-^7 c U>^^-^j/7^— M -5- (3-y h4->7^_;l/) »>^7 

u^y^yjjju^ym y j-jix-x^ji 

2- (4-^ F+i/7x-;l/)-5- (3, 4-^U>v>;t^>7 i .x;l/) 
^ > -r > 7J ;U tf' yW ^f/l/X7f;l/ (7.9mg, 0.022mmol) Otjrj-)]/ 
mm (0.4ml) K N 10% Pd-C (4.0mg) £?inx. N **»B«TWHrET 

TLC (> Jl?$±M > >J 7jy;l/60F 254 / / '\+iT-> : fp^f-;l/= 2 : 1) (IT 
ML. 2- (3, 4-^fl/>m->7i-;W-5- (4-^ h^<>7x-^) •> 
fn^yfytultfym ^;^Xf/l/ (6.4mg) **RfejfctM&£ LTft 

(6) (IRS, 2RS, 5SR)-2- (3. 4-/f L/>^y7x-^)-5- (4-/ h 
^■>7x-;l/) ^^P^V^V^^-K^BSR^ (2SR. 5SR)-2- (3. 
l^>^->7x-^)-5- (4-^ h^->7x-^) '>^p^>^>73;1/^'> 
M 

2- (3, 4-^ f-U >>>;t*-> 7 i^-ZU) -5- (4-/f ^->7x-;l/) y 5 u 
^y^yts^yW t f-;l/xx<f,rt/ (6.3mg, 0.018mmol) ®t9 J-)V 
(0.18ml) -fh7tFo77> (0.09ml) mmtZN *IWt^ h U 7 A0.090 
ml (0.18mmol) 80°CKT8mrmWUz o INi&M 0.18ml 

(0.18mmol) S£^£z$IE§fg U Mil ? n o*;i/A£t]x_ N £ 

$!! S> U 77y;b60F 2 54/ / ^i7"> : SKxf;l/= 2 : 3) |:tilb, J^T© 
2tt£^£*ft* r ftl.8m&. 2.7mggfc 0 

(IRS. 2RS. 5SR)-2- (3, 4-t±yyj?**y-7 x .=.;!,) -5- ki 
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mp: 125- 135 °C 

FAB- MS (m/e) : 341 (M + H) + 

'H-NMR (300MHz, CDC1 3 , Sppm) : 1.90-2.05 (2H, m), 2.25-2.35 
(2H, m), 2.88 (1H, t, J = 10.5Hz), 3.35-3.40 (2H, m), 3.79 (3H, 
s), 5.93 (2H, s), 6.73 (2H, s), 6.79 (1H, s), 6.80-6.90 (2H, m), 
7.15-7.25 (2H, m) 

Rf {g : 0.47 (J JltftM ^ U #yVl'60F 2S4 /'\*-+> : ftixf;l/= 
1 : 1) 

(2SR, 5SR)-2- (3, 4-/f l/>-?t4y7x-;P)-5- (4-^ h^->7x 
-J\s) i/tu<<>9ytiJl#>W£ (l:1^7XfUt-7-g^j) (^£#?2) 

FAB- MS (m/e) : 341 (M + H) + 

'H-NMR (300MHz, CDC1 3 , 6 ppm) : 1.75-1.90 (1H, m), 2.05-2.40 
(3H, m), 3.14 + 3.15 (1H, tx2, J = 9.3Hz, 9.2Hz), 3.50-3.75 (2H, 
m), 3.76 + 3.79 (3H, sx2), 5.90 + 5.93 (2H, sx2), 6.05-6.90 (5H, 
m), 7.10-7.25 (2H, m) 

Rf fit : 0.57 (y ;l/^*t$8 i/ <J *yyl/60F 254 /'^\^-+> : iiif/V= 
1 : 1) 

H»J2 

(IRS, 2RS, 5SR)-2- (3, 4-^ >v?^y/7 x~;U) -5- (4-/ h* 

«fiJl- (6) "Cft^ (IRS, 2RS, 5SR)-2- (3, 4-/ 
x — ;l/)-5- (4-^f ^->7x-;l/) v^p^>^>#;1/#'>1£ (4.0mg, 
0.012mmolX 4->f 77p fc?;W*>Hf >x/l/*>&7 $ K (2.8mg, 0.014 
mmol) BLtfDMAP (1.9mg, 0.016mmol) ©Sg-ffc^ U > (0.24ml) 
il, ftftTEDCI (3.0mg, 0.016mmol) £fln>U £fifc:T4l$IHHl#Lfco 
K*B*a[*^k^ b y (20ml) T*frf?U 10 96^i>K*3¥fffi (2ml) T 
•»L/-c 0 WWll7^->-?AT«, MESSRS U S«t*^ 
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IRTLC O JlftiM is U tl?)\<G0¥ i!> y^*Vy : i!if;V= 1:1) \Z 
XmmU (IRS, 2RS, 5SR)-2- (3, 4-^U> W->7x-;l/)-5- (4- 
y h^£/7x-;b) y^v^y^yijjv^ym 4-4 v-futfJisKy-tfyxji 
*y?l K (5.6mg) LTfifco 
mp : 141- 145 °C 

FAB- MS (m/e) : 522 (M + H) + 

'H-NMR (300MHz, CDC1 3> Sppm) : 1.30 (6H, d, J = 6.8Hz), 1.90 7 2.05 
(2H, m), 2.15-2.30 (2H, m), 2.47 (1H, t, J = 10.4Hz), 3.01 (1H, 
sept, J = 6.8Hz), 3.25-3.40 (2H, m), 3.81 (3H, s), 5.96 (2H, s), 
6.54 (1H, dd, J= 1.7Hz, 8.1Hz), 6.62 (1H, d, J = 1.7Hz), 6.68 (1H, 
d, J = 8.1Hz), 6.80 (2H, d, J = 8.9Hz), 7.03 (2H, d, J = 8.9Hz), 
7.65 (2H, d, J = 8.4Hz), 7.75 (2H, d, J = 8.4Hz) 

mm s 

2- (2-1}J\/tf*i/j h*is-4-/ h^r^7x-;l/)-5- (3. A-Jj-yyV 

^->7x^) y^u^y^ytuv^iym 

(1) 2- (2-Kyy)Vjr*r^-A-t h^i/7x-;l/)-5- (3. ^±±vyj^_ 

CuCN (134mg, 1.50mmol) ©«"r h 5 t Kn7 5 (2.0ml) £ 

-78°C{I^£PL. ::(:> l-Zfu=E-2-Ky^)V^r^-y-A-/ h + v"0-if> 
(839mg, 2.82mmol) in-BuLi (1.63M 1.80ml, 3.00mmol) 

£<0mmbtz2-KyVjl'j-Jris-4-J h + ->7x-yl/'Jf9A©rF7t K 
n75> (2.80ml) Sjftfcl^BfcTiST Ltz 0 S«£-40°C£T#-fi L/c 
$k SD ? -78°C^^SPU (3) Tifc2- ( h »j 7;l/^o ^ ^ >X 

-5- (3, 4-^U>W'>7x-;W i^n^>x># 
7t/^>M yfiUXril/ (393mg, l.OOmmol) 0fh7t Kn77> 
(2.0ml) «^DX.^ 0 S«^1.5^»{tT-30°CtT-#^L/i^, & 

^* •> -7 ATti b/co -^^^iEEs* bxnizmmz y # w# ? a ? 
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5:1) iZXmMLs 2- (2-*>i?JU**i/-4-j F + ->7x^)-5- (3, 4- 

y^>m->7i^) ytu^y^ytuitfym. 1 f;t/iXf;i/ 

(281mg) ^ifeteigftiLTffco 

(2) (IRS. 2SR)-2- (2-h Ko*->-4-y h*»>7 x -5- (3. 

2- (2-"*> ->-4-> h+->7x-;l/)-5- (3, 4-y :f-U>>b^-4 : - 

:/:7x— ;l/) y^u^yrytiJV^ym * fil/xxf^ (277mg, 0.604 
mmol) OiSJxf;!/ (2.0ml) ^^i-10% Pd-C (51mg) 7klt 

**ry : Bf$fci?-;l/= 3 : 1) HtllU (IRS, 2SR) -2- (2-t Kd4-v- 
4-^ ^•/7xx;l/)-5- (3. 4->f U>-^^7xX^) ->^n^>^ 
>:*7;l/tf">$? ^/I'iXf^ (176mg) ^-^fe^tliiLTli^o 
is (3) (IRS. 2SR)-2- (2-%H7 '^>ft;l/^yuy h*->-4-y ^->7 T 
—jl)-5- (3. 4 -y f-U>^:fr4^>7 ;l/) i/fvOfyrt/UTiiyM 

NaH (22.4mg, 0.55mmol) ©DMF (1.0ml) MMm^ *ftT\ (IRS, 
2SR)-2- (2-t Kn^>-4-^ !> + y7xX^)-5- (3, 4-/ J-l/yitt* 
20 >>7xx;V) i/^o^>^>*M'>i ^/PiXf^ (170mg, 0.46 
mmol) £DMF (2.0ml) *m^Xlm?ltz 0 10^7'p^^^H7>;l/i 
Xr-;b (0.1ml) ^*^TSE»:*i, M^^m^lzx lmfSUWbtZo 

m\mtr y*-v j*7k®mx'Rjfc%w±. u m&wzmwt^Mzxm 

25 Ltz 0 m]£T®m%^£LX&tzMm%yVJ7 J fJlti=r&?u^hy7 
7 4— (JJltftiW: y^tl^JimX^-^y : 11x^^=5 : 1) {~Tff 
«!U (IRS, 2SR)-2- (2-^7-h^^^;l/^-;M h + v-4-^ h + «>7 
x ji;U)-5- (3, 4-^f-Iy>^^-^S/7i^;l/) y^D^>^>^;^>i 
(174mg) ^feyi^i LT^feo 

so (4) 2- (2-^?;V^yy F^y7xx;^)-5- (3, 4-^^U> 
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(IRS, 2SR)-2- (2-ffi=^h + *>*^;W h^->-4-y h + ->7x- 
;b)-5- (3, uy^+y7x-;i/) n^v* ygfc * 

J-jUilXtJI (166mg, 0.34mmol) ©i*y-;l/ (1.5ml) J6ttlC4N*Bt 
^h'JOA (0.5ml) £#nx. N 50W3BlSM&«#L/fco il^fclfclNJg 

»**n*Rj6*ffjhu, mtx-i-Mzxm&Lfco tm§*ffin&mivyt 

r-ZW'S+i^^&lltSaU (2RS, 5RS)-2- (2-* 
y h + «>-4-> h + ^7x-;W-5- (3. 4-yfU>^+->7x- 
;t>) 5/^p^>^>*;1/jK>K (27.3mg) £fife»5fc£ l/tf§fc 0 

S^ B B B iI^IffiMPLC Ufrttm D~/<-^5ARP18/60 

%^^y-;b-7j<-^70%^^y-;i/-7K) fi-oMU (irs, 2rs, 5SR)-2- 
(2-*;u#+->^ h + ^-4-^ b^>"7x-;i/>-5- (3, 4->fi/>m-> 

7x-;v) «>^d^>^>*^/#>k (9.6mg) ^m^mmmwtbxm 

(2RS. 5RS)-2- (2-JjJl#*UJ h*is-4-/ ^->7x-^)-5- (3. 
4-^l/>W->7x-^) i/9w<>9>ftj\>#>m (5jJJT7Z±k 

mp : 199-201 °C 

FAB- MS (m/e) : 437 (M + Na) + , 414 (M) + 

'H-NMR (200MHz, CDC1 3 , 6 ppm) : 1.71-2.42 (4H, m), 3.35 (1H, 
dd, J = 8.2Hz, 9.8Hz), 3.50-3.65 (1H, m), 3.74 + 3.77 (3H, sx2), 
3.80-4.00 (1H, m), 4.48-4.65 (2H, m), 5.91 (2H, s), 5.76 + 6.28- 
6.31 (1H, d + m, J = 2.4Hz), 6.48 + 6.48-6.57 (1H, dd + m, J = 
2.4Hz, 8.5Hz), 6.69-6.79 (3H, m), 7.16 + 7.16-7.22 (1H, d + m, 
J = 8.5Hz) 

mm •■ o.i9 (^ jitim *> u *y7i/60F««/^t^ f- is y 1 9 j -jv 

= 8:1) 

(IRS, 2RS, 5SR)-2- (2-ft y Y*2zAz* F^->7x-;V)-5- 

(3, 4-^fP>^->7x-;l/) *>?P^>^>#;b#>gg (lbML5) 
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FAB- MS (m/e) : 437 (M + Na)\ 414 (M) + 

'H-NMR (300MHz, CDC1 3 , 5ppm) : 1.90-2.05 (1H, m), 2.10-2.35 
(3H, m), 2.59 (1H, t, J=10.0Hz), 3.45-3.59 (1H, m), 3.78 (3H, 
s), 4.00-4.10 (1H, m), 4.44 (1H, d, J = 6.6Hz), 4.57 (1H, d, J = 
6.6Hz), 5.91 (2H, s), 6.30 (1H, d, J = 2.1Hz), 6.55 (1H, dd, J = 
2.1Hz, 8.2Hz), 6.71 (2H, s), 6.75 (1H, s), 7.27 (1H, d, J = 8.2Hz) 
Rf f£ : 0.26 U Jlsfftm RP- lSF^S/^ * J -Jl : 7 Jc= 70 : 30) 
I»4 

(IRS, 2RS, 5SR)-2- (2-KyV)\,jr*i/-4-t ^->7x^)-5- (3. 

(1) 2- (2-Kyj>;l**y-4-J h*i/7 x.-Jl)-5- (3. 4-^f-U>^ 

mMM3- (1) -?ntz2- {2-<yi>)V**is-A-/ h^->7x-;l/)-5- (3, 

(444mg, 0.969mmol) kM*)®.^ P*^*? A (235mg) ©?I£tJ*f;u ftt 
7K^^7-;U (7ml) R.CKTHF (1.5ml) ZDUZ., 5"> 

U/c 0 W&l£iSfnNaClTffi#U MgS0 4 T^Ufco 

> : SKxf;l/=5: 1) KTflfSU 2- (2-^>i>;l/^-^>'-4-> h 
^^7x-;l/)-5- (3, 4-^f-u>i?^+v/7i-;W ^n^y^y#;i/ 
^f-^JiXf-;!/ (345mg) 

(2) (1) Tfifc2- (2-^>5?;l/**S/-4-y ^->7i-;V)-5- (3, 4-> 

t\ H»J3- (4) «hl^&0;£&Tfln7k#i!¥U W7A7D7^'7 
C^l^ttS! «>U*y;U60/A,^> : Sffiftif-/l/=3 : l->2 : 1 
-1:1) KTffiSU SJSffc^fc^fiJcUfco 
] H-NMR (300MHz, CDC1 3 , 6 ppm) : 1.67-1.86 (1H, m), 1.94-2.29 
(3H, m), 3.14 (1H, t, J=10.6Hz), 3.30 (1H, dt, J = 7.6Hz, 
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10.6Hz), 3.56-3.68 (1H, m), 3.77 (3H, s), 4.99 (1H, d, J = 
11.7Hz), 5.00 (1H, d, J = 11.7Hz), 5.90 (2H, s), 6.42 (1H, dd, J = 
2.5Hz, 8.4Hz), 6.52 (1H, dd, J = 1.7Hz, 7.9Hz), 6.53 (1H, d, J = 
2.5Hz), 6.56 (1H, d, J = 1.7Hz), 6.63 (1H, d, J = 7.9Hz), 7.11 (1H, 
d, J = 8.4Hz), 7.30-7.47 (5H, m) 
RfiU : 0.27 W&M U *y^60F»/ft»if-;l/ : > = 

1:2) 

(IRS, 2RS, 5SR)-2- f2- (l-^M>->yp^y)-4-> F^->7i 
-J\A-5- (3, 4->fU>r?t^'>7x-;l/) '>?P^>?>*;H*>ig (1 : 

(1) (IRS, 2RS, 5SR)-2- (2-Kyj?jltti/-A-J h4^>7 -5- 
(3, 4-y fl/>^->7x^) ^^P^>^^1/|^ yf;l/XX 

l&ife^T£fi£Ufcfl:£«96 (173mg, 0.388mmol) £CH 2 C1 2 (3ml) ^ 
EDCI-HC1 (112mg) StfDMAP (23mg) &#T, * * J -Jl (0.1ml) <h 
£fE$-ti\ (IRS, 2RS, 5SR)-2- (2-*l/?Jktti/-4-t h + >>7x-;W- 
5- (3, 4-yfU>mv7x-;W i/^D^>^>^;l/^>^ 
Xf/l/ (108mg) %ntz 0 

(2) (IRS, 2RS, 5SR)-2- (2-b Ka*'>-4-y h4-->7 x_;U) -5- (3. 

4- y fu>yt^->7x- yu) ->?p^>^ >ft;t/^>Bg y^xxf^ 
(1) X-ntz (IRS, 2RS, 5SR)-2- Q-OVM^is-A-/ F^>7x- 

yl/) -5- (3, 4->fl»m>>7x- ;P) i/^D^>^y/7/l/^>K ^ 
f/^Xf/l' (108mg) ® J ?J -Jl- it**-* >m&®$. (l : 1, 2ml) IZ 

SgiJU «^ME»LT (IRS, 2RS, 5SR)-2- (2-b Kn*->-4-y h 
+ i/7x-;l/)-5- (3, 4-yf u>^+y7x^) *s9uiy9>iv\* 
^f^Xf;l' (87mg) £gfc 0 

(3) (2) TliTt (IRS, 2RS, 5SR)-2- (2-t Ko*«>-4-y b*$/7 x-4/)- 

5- (3, 4-yf^>W->7x-^) ^>^D^>^>^;l/^>^ yf^x 
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Xf^Sa'fl-yDt^^Vi y^i^f;^ffll\ HWJ3- (3) N (4) 

iS##fclFAB-MS (m/e, (C st4 H»Os) + t LT) : 
f+gEfg 442.1628 
•liJ^ffi 442.1612 

'H-NMR (300MHz, * 5> J -Jl-du, 6 ppm) : 1.11+1.16 (3H, 2t, J = 
7.5Hz, J = 7.6Hz), 1.90-2.40 (6H, m), 3.19 + 3.26 (1H, 2t, J = 10.8 
Hz, J= 11.4Hz), 3.27-3.41 (1H, m), 3.53-3.62 (1H, m), 3.729 + 
3.732 (3H, 2s), 4.59-4.68 (1H, m), 5.884 + 5.887 (2H, 2s), 6.35 
(1H, d, J = 2.4Hz), 6.43 + 6.47 (1H, 2dd, J = 2.4Hz, 8.4Hz), 6.71 
(1H, d, J = 7.9Hz), 6.75 + 6.85 (1H, 2dd, J = 1.6Hz, 7.9Hz), 
6.805 + 6.86 (1H, 2d, J=1.6Hz), 7.10 + 7.16 (1H, 2d, J = 8.4Hz) 

Rf m : 0.68 {/ J\y V %±m V t) fJl 60F^/ 9 D n A : t$ J- 
Jl : %m= 10 : 1 : 1) 

Bmmj£m, w j-m. iirni nmmtm, >bm&m. 



WO 95/05372 



— 40 — 



PCT/JP94/01316 



it * © $g m 

a) -asst 

Ar 1 R 1 

R \ / r2 

r5 \ / Y [I] 

R 6 — \ f-R 3 

H Ar 2 

h5V-;l/-5-^;l/S, >fb>-^->i, d-CeT^n + ^S. C 2 -C 6 T 
;l/>r^.;l/^-+<>^ ^ y < li^C-CeT^^PT ^ 7 S> a-C 6 77Mvl/ 
S> C 2 - CeT Jls'r-Jl'&B.V C 2 -C s 7 J\s*-JVm 01 U ^C,-C 6 771/3* 

•>ak c 2 -c 6 T;uy^-;i/^^ ^y^L<(i> ? c 1 -c 6 T;i/^7 = ys> 
C,-C 6 7;M^a, C 2 -C 6 77l/T^7l/g&tfC 2 -C 6 77M^7l/ai;is 

^y^u< (2 ^g-g 771^71/7 ^ yi, h Fo+^c-CbT;^^^^^ 

-7l/S> G-G7^n*:>G-G77M i 71/77 71/^71^ ^;u^>i/C,-C 6 T 
;I/ n * S/ # 7l/#— 71/g, # 71/*'* C, - C 6 77U 3 * 77 7U*^7l/ G - C 6 7 71/ 

3^^7^71/^71/S, G-G77^*->7-7,M^,l,a N J % b < fi V G"G 
77l/*7l/7 5 7 tiJ\s#-jim, tlJW<^y(jim, G-G77l/*7l/X7l/*^7l/7 
I J 77 71/^-7^ X h 7 V- 7!/- 5 --f 71/7 ^ J 7771/^-71/S, 77 7l/tf>>> 
x h^y-7l/-5— T71/S, 2-7j-*y-3H-l, 2, 3, 5-tW7^77- 
7l/-4-^gRtf5-;$-*7-4H-l, 2, 4-^+T>>7V-7U-3-^7PS;6^ft 
5^«tt)Stitl51'-3^@OHglS-Cgg|§nT0>T^«J:^ OIU ^g$g 

gjH£nT<^T&Ja\ 7x-;H, fx-iH, h°'J^7l/S. ^>KU7P 
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g N KyV7 7-jlMXlZ<yt Ko^> 4 /7 7-/l/S*f b ;R\ R 2 ~&VR 3 
lis ZtiZ'tC&tiLLX^ 7XHM : ?X(iC 1 -c 6 7;^;uS^^\ gc^teR 1 
tR 2 XHR 2 tR 3 ij^Lxm^^b ;R 4 (i. 7X^^ TKMSXiiC,- 
C7/^^i/S, XI4C,-C.T;U3 + '>a;TlI!jlS*lT^Tt>J:t\ C,-C 6 7 
;i/^;i/S. C 2 -C 6 T;^-;i/S^ : L< {iC 2 -C 6 T;u^-;i/S^-rd\ sMi 
R 5 i £ L T C, - C 6 7 ;io * ^g-CEBI $ tiT i^T «k ^ C, - C 6 7 'J 9 y 
MX&**vM%mL ;R s ii7X*M^3?.(iC ) -C 6 7;l/^;uS^t-K Uc^ 
( 4 R 4 <h £ U T C, - C 6 7 7b 3 4- v S TSgl $ tl T ^ T «fc ^ C , - C 6 7 7l/* U x 

lid-Ce T^+^gSr^j&s Uct^i^R 5 L,T¥*g££* L ; Y «5C : 
-CO-R 7 (S^K R 7 ii7KM*. 7 = 7I S d-Ce 771/3*^ ^7^L< 

te^c 1 -c 6 77i/*7i>7 = ;s, c 1 -c 6 7;^;p^;i/^-;P7 $ ;s, Xi*7 
•J wi/^oflES©**!! 1 ?- ifi C - Cb 77l/*7UST*ffi& £tiTt^T & <£i\ 
7 'J -7i/X7i/*^7i/7 5 y W£b < «r V -;PC,-c 6 7;^;i/x;u^-;i/7 
^S^t) S0 3 H s P0 3 H 2n x h7 4 /-/h5-'f;H > 2- 

*+y-3H-l. 2, 3, 5-**D-3-7i?7V-Jl'-4-'(Jl'mXli5-**V-m- 
1, 2, 4-^-^-9- ^7 Y*-;I/-3-^;U»£7jrf] T^StlS p^>? ygf** 

(2) Ar'RtfAr 2 ^ ^tl^tlMjTI #S^©ffift©**IlFPa< % ^ 
DT 1 '^ 7; yg x >f b>^yl, C,-C 6 77Un^«>S> 

c 2 -c 6 7;^-;i/^^->Ss *y^u<ii^c 1 -c 6 77^;u7 = yg, Ci-c 
7;Mvug, c 2 -c 6 7>'i/>7--;ussa ? C2-c 6 7;i/+-;i/a (mu MC.-C67 
;i/3+->^ C 2 -c 6 77U^;M-^>g. ^3gL<tev>C 1 -C 6 77Mvi/7^ 
yS. C-CsT^+yUS^ C 2 -C 6 77l/y^7l/a&tfC 2 -C 6 77M^7l/gte N 7x 

try ? ^/u;u*^ a-cr^n*^ 7 ^ y 

S> J &y^l/<te^C,-C 6 77Mvl/7S yg. tKn*i/C,-C7/l/*^* 

7I/S> C, -Ce 7 S/D^i/C-Ce 771/^77 71/^71^ 7771/^>>'C 1 - 
C 6 7 71/ 3 + •> t) 7l/tf'-7l/g N 77 7l/*> > C,- C 6 7 7b 3 * i/ 77 71/^-71/ C, - C 6 
771/3 77 7l/^-7US, C.-Ce 771/3 ^i/ 77 7U^7l/Ss ty^U<{4l? 
C,-C 6 77U4-7l/7 ^ y 777l/^7l/Ss 777W^^7PSs C,-C 6 77Mr7l/X7l/* 
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x h^y-;U-5-r ;l/S> 2-3MrV-3H-l, 2, 3, 5-t+tf7i?7 
V-;i/-4--r;i/SS:Uf5-^^v-4H-l I 2, 4-t+t^7 v /-;v-3-^» 
6««»«J:?)»in*l~3ffl©HjjiSTltlfe*nT^Tt>«kC^ (fiU MM 

«fct)EBi£*i-avrfc<ko\ 7x~/H, fx-/i/TO-?tFDO:/7 
5 -;l/g-cfc S , ft*!! 1 IBiic© > ? p ^ > * y gf^ftXte ^ ©S!lg±fFg 

(3) m^m 1 Xli2IB*g© •/ * d^>^ y^c^Xli-eoSSilLh^^ns 

^^rW-r^-^^Mch-r^sifaffi, u^y-^. 
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